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BinHuIbKHI HALTIOHATBEHUN TEXHIYHUN YHIBEPCUTET

Anomauin

3anpononosano nioxio no po3nizHABAHHIO NOUKOONCEHUX MEKCMOBUX OOKYMEHMIE I3 8UKOPUCIAHHAM 320PMKO8OT
Hellp OHHOT Mepedici ma wablOHHO20 MeMOOy .
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Abstract

The approach to the recognition of damaged text documents using a convolutional neural network and a template
method is proposed.

Keywords: text symbol recognition, convolutionalneural network, template method.

Beryn

OnHuM 3 aKTyaJdbHHX HANpsSMKIiB iHGOpMamiiiHUX TEXHOJOTiIH € 3aBmaHHI OOpoOKHM Ta
po3mi3HaBaHHs 300pakeHb TEKCTOBUX TOKyMEHTIB. Lle BUKOPHUCTOBY€ETHCS B CUCTEMAX JJIsl pO3Mi3HaBaHHSA
TEKCTY, PO3Mi3HABAHHS PI3HOTO THITY OJIAHKIB CTATUCTUYHOTO OOMIKY, OJIAHKIB MO JaTKOBUX JIEKIapallii,
pi3HOrO BHIY OAaHKIBCHKI paxyHKM Ta IHIIUX THIB AOKyMeHTiB [1, 2]. MeToau aBTOMATHYHOTO
po3mi3HaBaHHs 00pa3iB Ta iX peaiizallis y cuctemax ontuuHoro umtaHus TekctiB (Optical Character
Recognition, OCR-cuctemax) € 0JHI€I0 i3 HAUOUTBII ICKPABUX Ta IEBUX TEXHOIOTIH IITYYHOTO IHT €JIEKTY
[3]. Ille cknagHimmumM cTae 1€ 3aBAaHHs PH BAKOHAHHI aBTOMATH30BAHOI'O PO3IMTi3HABAHHSI 11O [T KO)KEHUX
JIPYKOBAHUX TEKCTIiB, K€ B JAHUHA Yac MOKH IIe HE BUPINICHO y MOBHIM Mipi Ta € OJHIEI0 3 HAMOLIBII
aKTyaJbHHUX Ta CKIAJHUX 3a/lad PO3Mi3HAaBaHHS JaHUX . PO3risay OHOTO i3 MiAXOIB IO BUAUIEHHIO Ta
po3Mi3HaBaHHs TEKCTOBUX JTOKYMEHTIB IPUCBIYCHUI TaHUI MaTepia.

Po3niznaBaHHSA TeKCTOBHX CHMBOJIIB

BimoMi Ha TemepiniHii yac miIxoau 1 PO3Mi3HABAHHS CMBOJIIB TEKCTOBOT'O JIOKYMEHTY MOXKHA
3rpymnyBaTHy 4oTHpH rpymH. [le MeTomm mabiioHHI, 03HAKOBI, CTPYKTYPHI Ta Ha OCHOBI HEHPOHHUX M Ep €K
[4]. KoskeH i3 1uxX MigX0/1iB XapaKTePU3yEThCsA CBOEIO CKIIAMHICTIO Ta (e KTUBHICTIO. CaMUM IIPOCTUM €
a0JIOHHMI METO/T, Y OCHOBI SIKOTO JISKHUTH ITOCTIIOBHE MOPIBHSHHS OTPUMAHOT0 300p)KEHHSI CUMBOJY 13
eTAJIOHHUMHU 300paxkeHHsMU. Haiikpamnii pe3yiabTaTH pO3IMi3HABaHHS TOKAa3yKTh METOIU Ha OCHOBI
BUKOPUCTaHHS HEHPOHHHUX MEpex. AJie pH 3HaXOJKEHHI Y TEKCTOBOMY JOKYMEHTI 3HAYHO1 KiJIbKOCTI
CHMBOIIIB 13 MOTITKO/[>KEHIM CTAHOM Hi OJIMH 13 ITUX METOJIB HE J1a€ 0aXKaHOro Pe3yibrary.

[MponoHyeTbcss 00’€HATH METOJHM Ha OCHOBI HEHPOHHHMX MEpEX Ta NIAOJIOHHI METOJM IS
MiABUIIEHHS €()EKTHBHOCTI pO3ITi3HaBaHHA MOIIKOPKEHUX TEKCTOBIX CUMBOJIIB. [lomryk Ta po3mi3HaBaHHS
CHMBOJIB Y ITU(POBUX 300pKESHHIX BUKOHYETHCS 32 PSJI €TaliB, 3arajbHa MOCTIOBHICTE s BUA1JTEHHS
00’€ekTiB Oy /i€ TaKoxo.

[ToyaTkOBHMM €TamoM ycix aJropuUTMiB pO3MTi3HABAHHS € eTall onepeaHpo0i 00pobku. Ha nbomy
eTalli MOKJIa]a€ThCsl BUKOHAHHS TAKWX 3aBJaHb: ITiIBUIIICHHS SKOCTI 300pa&KeHHs 32 paXyHOK pinapTparii,
BUJIAJICHHS 3aBaJl Ta 1HIII OTIepallii, 1[0 MalOTh HA METi MiIBUIIUTH IKICTh 30 0pa’kKCHHS.

HactynHuM eTanmom € BHIUICHHS TEKCTy Ha 300pa)keHHI AK perioHy iHTepecy. Ha mpomy erarmi
poOoTH Ha OIHAPU30BAHOMY 300pa’keHHI BUUTIETHCI O€3M0CePETHEO 001acTh, Ha SKild 3HAXOJTUTHCS TEKCT,
o mijisirae posmizHaBaHHIO. Ha 1poMy eTami BUKOHYIOTBCS Omepalii cerMeHTalil Ta HopMaui3arii
TEKCTOBUX (pparMeHTiB Ta baraTopiBHEBUI aHaJI3 TEKCTOBOTO JOKyMeHTa. TeKCT po3AifseThes Ha 3pyUHi
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JITIsL aHaIi3y CKJIaJIoBi YacTHHU. Ha jaHoMy eTari mociJoBHO BUKOHYETHCS MO/IUJT TEKCTY Ha OKpEMi P KU
(cerMeHTans pAKiB), TOTIM MOLT PSJIKIB HA OKpeMi CTI0Ba (CETMEHTAIisI CITiB), a HaaJI o1 BH1Ie HUX
CIIiB Ha €JIEMEHTAPHI CKJIaJIOB1 YACTHHHM Y BUIIISI CUMBONIB. [T0TIM BUKOHYETHCSI HOpMaJi3aiisi CHMBOJIIB
0 HEOOXiTHMWX PO3MIpiB ISl BUKOHAHHS TPOIECY pO3Mi3HaBaHHA. Jsl BUKOHAHHS pALy Ii Ha IHX
MOYATKOBUX eTanax podOTH JaHOi MOCiIOBHOCTI Oy BUKOPUCTaHI ICsKi BKe PO3pOOJICHI TporpamMu i3
0i6TioTeku i3 Binkputim koom OpenCV [5].

Ha HacTynHOMY eTari BUKOHYEMO pO3ITi3HaBaHHS CUMBOJIIB i3 BUKOPHUCTAHHSIM HEHPOHHOT Mepe ki
rnubokoro HaBuaHHs. [lonepeHb0 BinOyBaeThes 11 HaAITY BAHHS Ha PO3MI3HABAHHS TEKCTOBUX CHMBOJIiB.
HeposmizHaHi CHMBOIIM HAAXO0ITh Ha THIITHA MOy JIb IPOTPAMH, JI€ BiIOYBA€ThCs 1X MOPIBHSHHS 13 HA00OpOM
€TaJIOHHUX CUMBOJIIB.

Y Mopayni po3mi3HaBaHHSA IONIKOJ)KCHUX CUMBOJIB 3IIHCHIOEThCA iX pO3Mi3HABAHHSA 13
BUKOPHUCTAHHSM IA0JIOHHOTO METOY Ta HAassBHOI 0a31 JJaHUX €TATOHHUX CUMBOJIB. TyT BUKOpuCTaHi Taki
3aIpOMOHOBAHI ITiIXO/IH.

Buznavaemo tun mpudTy mo momepenHix po3Mi3HAHUX CUMBOJAX (JTATHHUIS YU KUPUIUI).
Bukonyemo 3BepTaHHsS 10 BiAIIOBIIHOrO HaOOPY CHUMBOJIB JJis pO3Mi3HaBaHHsA. BuOupaemo mepimuit
CHMBOJ 13 BH3HaueHOTro HaOopy. BmH3HayaeMo MUISXOM JIOTIYHOTO MHOXEHHS KUIBKICTH 30IriB IO
HaKJIaJaHHIO MaTPHUIl €TAJIOHHOTO CUMBOJIY 13 MaTPHIICIO ONKCY BHOpaHoro cuMBoay. IlimpaxoByemo
KiJTBKICTh 301riB JJISI CHITYETY CUMBOJTY Y BHOpaHOMY eTalloHHOMY 300paeHHi. [Tigpax oByeMo KidbKiCTh
30iTiB 17151 (POHY CHMBOJY Y BUOPAHOMY €TAIOHHOMY 300pakeHHi. 3HAX0AUMO CyMapHy KiTBKICTH 301riB IS
cuiryery Ta ¢poHy. 3anam’ATOBYyEMO OTpUMaHe 3HaueHHsI. [lepexoamumo 10 BUOOPY HACTYTTHOTO €TaI0 HHO IO
cuMBOJy. [ToBTOpIrOEMO 111l ITOTIEPEAHIX MYHKTIB 11O BU3HAYEHHIO CYMapHOT KUTBKOCTI 301riB 111 BAOpaHOTO
HOBOT'0 €TaJIOHHOTO CUMBOJIY. IIOpiBHIOEMO pe3yJIbTaTH IBOX MOIEpEaHIX 00uucIeHb. @ikcyeMO O1abIine
3HAYEHHS 13 OTPUMAHOTO MOPIBHIHHSA [lepexonrMo 10 HaCTYITHOTO €T aTOHHOTO CUMBOITY . [ToBTOproeMo mii
MyHKTIB 10 BU3HAYCHHIO CyMapHOI KiJTbKOCTI 301riB JJ1si BAOPAHOTrO HOBOT'O ETATOHHOTO CHMBOITY Ta HOTO
MOPIBHSIHHA 13 TIoTIepeIHiM cuMBOJIOM. [lepeBipseMo, 91 BCi €TAJIOHHI CUMBOJIH 13 BHOpaHOTO HA0OPY
CHUMBOJIIB TIPOUIIIIA OTEPAIlif0 MOPIBHAHHI. BHBOIMMO CUIIyeT CHMBOJY, SKUH OTpHMaB HAHOLIbIIY
KUIBKICTB 301riB MPH MOPIBHAHHI € TAIOHHUX CHMBOJIIB 13 aHAJII30BAHUM CHMBOJIOM.

Po3poOka e(heKTHBHOrO MPOrpaMHOro 3a0e3leUYeHHs € BajXXIMBOIO 3aJ1aucio JUIS BHAUICHHS Ta
po3mi3HaBaHHS 00’€KTIB TEKCTOBOrO 300paxeHHs. s BHUpilIeHHS Ili€i 3aja4i CTBOpeHa MporpaMHa
peatizailisi 3apoONOHOBAHOTO MiX01y 3 BAKOPUCTAHHSIM MOBH mporpamyBanHns Python ta 6i6xiorexkn
OpenCV, sixa 103B0JIsI€ 3A1MCHATH MPOIEC BUIUICHHS Ta PO3ITi3HABAHHI CHMBOJIIB TEKCTOBHUX TOKYMEHTIB.

3anmpoNOHOBAHMN MiXid MOXe OYyTH BUKOPHUCTAHHMHA y KOMII IOTEPHUX CHCTEMax BUIUICHHS Ta
po3mi3HaBaHHS 00’ €KTIB 32 OTPUMAaHUM U (PPOBUM 300paKeHHSM TEKCTOBUX IOKYMEHTIB.
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